Experimental data presented in the paper can be re-plotted in the form of the complex capacitance Nyquist plots. These plots offer a convenient way to analyze the capacitive behavior of the electrode impedance. The Im Y/ vs Re Y/ (where Y is the electrode admittance and  is the angular frequency) plots obtained at various stages of the alumina matrix modification are shown in Figure 1S and Figure 2S .
A number of similarities are visible of the spectra. Particularly, on the high frequency edge of the EIS spectra, all curves exhibit semicircular (or the part of the semicircular) shape, while the diameter of the semicircular gradually increases from pure to gold modified nanoporous alumina surface. It was found that the experimentally observed EIS spectra fit well to the electrical equivalent model shown in the scheme 1. The equivalent model consists of a solution resistance R sol and a constant phase element CPE bar , which we, as other researches, associate with the dielectric barrier layer at the bottom of the pores, which is clearly seen in Figure 3A of the manuscript. In addition to these elements, the best fit required either additional constant phase element CPE p or a resistance R p parallel to the CPE bar . Fitting indicates that the values of the CPE bar exponents are close to  = 1, while the ones of the CPE p elements were found to be in the vicinity of  = 0.5 (Table) . The proximity of  bar to 1, we believe, validates the association of the CPE bar element with the capacitance of the alumina barrier layer. Indeed, estimated thickness of the barrier of the pure alumina film grown in 0.04 M H 3 PO 4 at 150V (U a,fin 27 V) after etching in 0.5 M H 3 PO 4 for 1 hr is equal to 17.5 nm, * assuming the roughness factor of the specimen to be equal 2, and the fraction of the surface occupied by the pores to be ~ 0.25 as could be estimated from the SEM images shown in Figure 3A . Thus obtained thickness value is consistent with our previous data for the alumina barrier layer formed under gradually decreasing anodization voltages and subsequent pore widening see ref.
26 in the paper). As it is also seen from Table, and ii) pure gold surface. * Plane capacitor model was used to estimate thickness of the dielectric barrier, d =   0 /C, where  is the roughness factor of the surface,  is the fraction of the surface occupied by the pores,  is the relative dielectric constant,  0 is the vacuum dielectric constant 8.8510 -14 F/cm 2 and C is the specific capacitance of the alumina nonporous electrode. In this estimate, we used approximation C  CPE bar . scheme 1. Electrical equivalent model circuit used to fit experimental EIS data. R sol is the solution resistance, C stray is stray capacitance, CPE bar -constant phase elements, which admittance is defined as (i)  C, where i -is the complex unit,  is the angular frequency, C is the capacitance of the barrier layer and α is the CPE coefficient. Figure 1S and Figure 2S . .
